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SIh ' Abstract 

The tensor self energy is computed at one loop order in a model in which a 
vector and tensor interact in a way that eliminates all tensor degrees of freedom. 
Divergencies arise which cannot be eliminated without introducing a kinetic term 
CN ■ for the tensor field which does not appear in the classical action. We comment on 

^ I a possible resolution of this puzzle. 
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\^ • It has been shown [1] that if a vector field and an antisymmetric tensor 
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' field (p^j^j^ have a Lagrangian 
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then classically the tensor field has no physical degrees of freedom and that only 
the transverse polarizations of the vector field are dynamical. (Here we have 

C = d,w;^ - a.iy; + gf^'W^w^ (2) 

and 

D';^' = d^6-' + gf-P'wp. 

In ref. [2] the vector self energy is computed to one loop order in this model. There 
it is demonstrated that the sum of those diagrams which receive a contribution 
from the tensor field is zero. This is consistent with the tensor having no physical 
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degrees of freedom. 

In this paper we consider the tensor self energy < 4>"' aii3i{p)4''' a2i32{~P) > this 
same model using the Feynman rules provided in ref. [2] . The pole parts of each of 
the one loop diagrams is given in Figure (1), where 

A = PaiPa2^l}il}2 - PaiPl32^l3ia2 + Pl3iPf32^aia2 - Pf3iPa2^aif32 

and 

Bl = P\{Pai<^\l3ia2/32 " P/Ji^Aai 02/32) 
B2 = Px{Pa2^\P2ail3i - Pl32^Xa2ail3i) 
C = Saia2^/3il32 ~ ^aip2^pia2- 
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The diagrams give, in total, a pole contribution to the one loop tensor self 
energy equal to 

[(12p4 + bp'^rr? + 14/)^ - 6mV(Bi + B2) + 3//C]. (4) 

The form of this divergence is distinct from the form of the kinetic term for the 
tensor field in eq.(l). We note that the shift 0*^^^ = x'^ ~ ^F'^iiv allows us to 
rewrite eq. (1) as 

1 1 //^ 77?*^ 

r P<J P<J _| —M" M" 4- L—e -v/'* -v"^ -I- , zpa rpa (r\ 

where 

HU = Dfxix + Dfxi^ + Dfxl. (6) 

(we have employed the Bianchi identity t^j^ux^ DfF^^ = in arriving at eq.(5)). The 
Feynman rules associated with L in eq.(5) are identical to the m ^ limit of the 
Feynman rules associated with the lagrangian L in eq.(l). As a result, we see that 
as eq.(4) vanishes when m = 0, the two point function < x'^ aipiip)x^ a2P2{~P) > 
should vanish. Having computed < 4>"' aisiip)'^'^ a2f32{~P) > ^^'^ < F"'ai/3i{p)F^a2p2{- 
we can thus infer that < (f>"'aii3i{p)^^ce2/32{—p) > should cancel the contribution of 
eq.(4) in the evaluation of < x"" aipi{p)x^ a2f32{~P) >• We hope to explicitly verify 
this. 

Computation of the finite parts of the diagrams of Figure (1) is complicated by 
having to assign a meaning to eniiap^nvyS outside of four dimensions. The n di- 
mensional result for this differs from the four dimensional result by terms of order 
(n — 4) ; consequently when this expression arises in the course of computing one of 
the divergent diagrams in Figure (1), the finite part receives an ill defined contri- 
bution. The ambiguity in e^uap^ixiyyi cannot, however, affect the pole piece of these 
diagrams. This problem does not arise in ref.[2] as there all diagrams contributing 
to the vector self energy that involve e^i^xa sum to zero prior to evaluating any loop 
momentum integrals. 
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